Permeability of a neuroprotective compound NS-7 into brain: comparison between normal and middle cerebral artery-occluded rats.
The pharmacokinetics of 4-(4-fluorophenyl)-2-methyl-6-(5-piperidinopentyloxy) pyrimidine hydrochloride (NS-7), a novel neuroprotective compound, in brains of normal and ischemic rats were investigated. In normal rats, the concentrations of NS-7 in the cerebral cortex and striatum were more than 10-folds higher than those in plasma during 5 min and 12 h after intravenous injection. The time course changes in plasma concentration of NS-7 were fitted to the two-compartment open model, in which elimination half-life (t(1/2)beta) was 6.0 h and distribution volume (V1) was 4.4. The estimated striatal interstitial concentration of NS-7 measured by microdialysis was unexpectedly low and almost constant after intravenous injection. Subsequently, the level of NS-7 in brain was compared between sham-operated and middle cerebral artery (MCA)-occluded rats. In MCA-occluded rats, the concentrations of NS-7 in the ischemic cerebral cortex and striatum were 64-71% of those in sham-operated group at 1 h after injection, although the initial concentrations (at 2-5 min) were much lower (about 20%) in MCA-occluded rats. The t(max) was observed at 1 h after injection, which was later than that (5 min) determined in sham-operated rats. Moreover, its elimination half-life was longer in MCA-occluded rats than in sham-operated animals. From these results it is suggested that peripherally administered NS-7 readily penetrates into brain, in which it exists for the most part in parenchymal fraction. In addition, substantial amount of NS-7 may distribute to the ischemic brain regions when it was injected after MCA occlusion.